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DESCRIPTION 

1. Title 

Tube cap 

2. Claim 

A tube cap comprising: 

an inner cap having a vertical parallel portion 
which contacts an inner surface of an orifice of a tube 
and an overhanging portion which contacts an upper end 
surface of the orifice, further having a bottom surface 
inclined like an inverted-circular truncated cone shape, 

an outer cap having parallel and flat upper and 
under surfaces and provided with a back groove at the 
inner portion thereof, into which the orifice and the 
vertical parallel portion are fitted, 

a small hole or slit for insertion of a draft tube, 
formed at an center of the outer cap, 

a small hole for insertion of a sucking tube, 
formed at an center of the inner cap and 

a plug for closing the small hole of the outer cap. 

3. Disclosure of the Invention 

The present invention relates to a tube cap, and 
particularly a cap for a test tube and the like used for 
storage of analyte sample and the like at clinical 
laboratory test. 



FP399 

3 

In a medical field, blood, plasma, serum, 
cerebrospinal fluid or urine (hereinafter simply 
referred to as analyte sample) is collected and 
determined on its chemical properties and containing 
5 components to effectively perform diagnosis of a patient 
and the like. In this case, the analyte sample often 
treats while charging it into a test tube. The analyte 
sample is so valuable and is usually so small in amount. 
So, in case the analyte sample is run out by accidental 

10 falling of the test tube in the process of the test, the 
test result will contain discrepancy. And, in the case 
in which the analyte sample has to been allowed to stand 
for a long period, the analyte sample would be 
concentrated by evaporation, causing measurement 

15 deviation. Furthermore, since the run out blood, plasma 
and serum sometime contain HBs antigen and the like, 
serious accident which may cause infection of disease 
would happen depending on its handling so that it is 
needed to prevent such accident perfectly. On the other 

20 hand, it has been strongly desirable to perform an 
operation for sucking out the analyte sample from the 
test tube using a micro pipet simply and easily. 

The invention is done to solve the above 
requirements and its object is to provide a tube cap 

25 capable of simple and easy sucking out the analyte 
sample from the test tube while closing the test tube 
with the cap, preventing the sample from running out 
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even if the test tube is overturned and suppressing the 
evaporation of the sample as low as possible. 

To accomplish the above object, in the tube cap 
according to the invention, the whole of the cap is 
5 formed from elastic gum material, plastic and the like, 
and two caps comprising an inner cap and outer cap each 
having a small hole or slit at the center thereof are 
used together and mounted to the orifice of the test 
tube . 

10 Hereinafter, an embodiment of the present invention 

will be described with reference to the drawings. 

In Fig.l to Fig. 5, reference number 1 shows an 
orifice of a test tube; 2 shows an inner cap of the tube 
cap; 3 shows an outer cap of the tube cap and they are 

15 formed from elastic gum or plastic material such as 
flexible polyethylene. The inner cap 2 has an 

approximate uniformly thickness as a whole and comprises 
an inverted-circular truncated cone shaped bottom 
portion 4 and a vertical parallel portion 5 which is 

20 fitted into the inside of the orifice 1. At the entire 
periphery of the top of the parallel portion 5, an 
overhanging portion 6 is formed, of which the under 
surface contacts the upper end surface of the orifice 1 
to prevent the inner cap 2 from being inserted into the 

25 test tube. At a center of a flat portion 7 extending 
from the bottom portion 4 of the inner cap 2, a small 
hole 8 is opened for insertion of a sucking tube such as 
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a micro pipet. 

An upper surface 9 and under center portion 10 of 
the outer cap 3 are parallel each other and formed to be 
flat. An inner periphery of the under surface has a 
5 thickness thicker than the central portion 10 and is 
formed with a back groove 11 around the entire 
periphery, in which the back groove 11 has a width and 
depth which are set for the orifice 1 and the parallel 
portion 5 of the inner cap 2 to be fitted therein and 
10 compresses the upper surface of the overhanging portion 
6 of the inner cap 2 with the upper end surface of the 
orifice 1. 

At the center of the outer cap 3, a small hole 12 
having a size sufficient to insert a micro pipet and the 
15 like is opened. Between the inner and outer caps 2 and 
3, a space 13 is formed. Reference number 14 shows a 
small plug 14 inserted into the small hole 12 of the 
outer cap 3. 

Fig. 6 and Fig. 7 shows another example of the outer 
20 cap 3. 

In the figures, the same portions as the ' portions 
of the Fig. 3 and Fig. 4 show the same reference numbers 
and will not be described in detail. Only difference is 
to form a radial slit 15 about 5mm length at the center 
25 instead of the small hole 12. The sealing property of 
the slit 15 makes it possible to prevent the evaporation 
of the analyte sample highly even if the plug 14 is not 
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used. 

The operation of the tube cap having the above 
mentioned structure according to the present invention 
will be described. 
5 First, an analyte sample is charged into the test 

tube, then the parallel portion 5 of the inner cap 2 is 
fitted into the orifice 1 and slid each other, and then 
inserted until the under surface of the overhanging 
portion 6 comes in contact with the upper end surface of 

10 the orifice 1. Next, into the groove 11 of the outer cap 
3, the orifice 1 and the parallel portion 5 of the inner 
cap 2 are fitted and then the outer cap 3 is inserted 
until the bottom surface of the groove 11 comes in 
contact with the upper surface of the overhanging 

15 portion 6. This completes the mounting of both inner and 
outer caps 2 and 3. 

When the tube cap according to the present 
invention is mounted to an orifice of a container such 
as a test tube, since the orifice 1 and the parallel 

20 portion 5 of the inner cap 2 contact tightly each other, 
the analyte sample of the content does not leak. When 
the outer cap 3 is used together, the tight contact 
portion is compressed by the both side surfaces of the 
groove 11, causing a further high sealing property 

25 thereby to prevent the leakage of the content perfectly - 

If the test tube would be overturned accidentally, 
the bottom portion 4 and the flat portion 7 of the inner 
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cap 2 acts as a dam and therefore the content hardly 
leaks- In case the content is large in amount and a part 
of the content leaks through the small hole opening 8, 
the leakage is received in the space 13 to prevent the 
5 leakage to the exterior. And, when the tube is set into 
a normal position, the content flows into the tube again 
along the inclined surface of the bottom portion 4, 
cause no loss of the analyte sample. 

When the analyte sample is sucked out, by inserting 

10 a micro pipet through the small hole 12 or slit 15 of 
the outer cap and the small hole 8 of the inner cap 2, 
the operation can be carried out simply and easily with 
the cap mounted. Since the opening portion of the outer 
cap 3 is the very small hole 12 or slit 15, there is 

15 little fear for evaporation. In case the evaporation 
through the small hole causes a problem or in the case 
contamination or dust gets mixed, mounting the plug 14 
into the small hole 12 can resolve such problem. 

The tube cap according to the present invention can 

20 be excepted to produce effects especially in a case when 
a number of analyte samples are treated at once. In a 
case of a small amount analyte or in a case of an 
inexperienced operator, it produces the effect for 
prevention of the leakage of the content thoroughly and 

25 substantially contributes to a perfect and effective 
clinical laboratory test works. 
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4. Brief description of the drawings 

Fig.l to Fig. 5 shows one example of the present 
invention; Fig.l is a longitudinal view of the inner 
cap; Fig. 2 is a plane view of the inner cap; Fig. 3 is a 
longitudinal view of the outer cap; Fig. 4 is a plane 
view of the outer cap; and Fig. 5 is a longitudinal view 
of a state in which the inner cap and the outer cap are 
together mounted onto the orifice. Fig. 6 and Fig. 7 shows 
another example of the outer cap; Fig. 6 is a 
longitudinal view and Fig. 7 is a plane view. 

1 orifice 

2 inner cap 

3 outer cap 

4 . bottom portion 

5 parallel portion 

6 overhanging portion 

7 flat portion 

8 and 12 small holes 
11 groove 

13 space 

14 plug 
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